Introduction {#sec1-1}
============

The emotional aspects of patients' illnesses are sometimes overlooked in daily medical practice. Although most physicians are aware of this reality, they usually have little time to effectively assess and address patients' emotional states. A reliable and brief mood assessment tool would help physicians evaluate and address the emotional aspect of their patients. Multiple screening tools were developed to assess anxiety (e.g., Generalized Anxiety Disorder 7-item scale \[GAD-7\])\[[@ref1]\] and depression (e.g., Major Depression Inventory \[MDI\]).\[[@ref2]\] However, they were not primarily designed for use among hospitalized patients.

Zigmond and Snaith\[[@ref3]\] introduced the Hospital Anxiety and Depression Scale (HADS) in 1983 to assess the levels of anxiety and depression among patients in nonpsychiatric hospital clinics. The HADS was designed to measure anxiety and depression with two separate subscales. Items describing somatic symptoms of depression (e.g., dizziness and headaches) were eliminated from the scale to reduce the effect of physical illness on the depression scores. The remaining items of the depression subscale were largely based on anhedonic state and chosen carefully to reflect the cognitive and emotional aspects of anxiety. Subsequent systematic review of published HADS studies concluded that the questionnaire is a clinically meaningful psychological screening tool, which is sensitive to changes during the course of diseases, and in response to psychotherapeutic and psychopharmacological intervention. The HADS scores can also predict psychosocial and possibly physical outcome.\[[@ref4]\]

An Arabic version of the HADS has been in use since 1987, and has been validated in Saudi Arabia,\[[@ref5][@ref6]\] Kuwait,\[[@ref7]\] and the United Arab Emirates\[[@ref8]\] in primary-care settings. The instrument has also been validated for use in emergency care settings.\[[@ref9]\] However, it remains unknown if the existing Arabic version of the HADS works well for hospitalized patients, especially among patients having surgery.

The goal was to translate, culturally adapt, and validate the HADS Questionnaire into Arabic language for in-patient use, especially for surgical wards.

Methods {#sec1-2}
=======

A repeated measures study was conducted between April 2015 and December 2016 in two tertiary hospitals in Riyadh -- Saudi Arabia: King Faisal Specialized Hospital (KFSH) (Institutional Review Board \[IRB\] approval No. 2141 101) and King Fahad Medical City (KFMC) (IRB approval No. 14-107). Data were captured electronically to standardize the collection process and maintain quality.

Translation and cultural adaptation {#sec2-1}
-----------------------------------

### Initial translation (forward translation) {#sec3-1}

Five bilingual translators, from five Arabic countries (Syria, Saudi Arabia, Yemen, Sudan, and Egypt) with different dialects, were assigned. All translators spoke Arabic as their mother language. Two of them were naive translators with no prior knowledge of the concepts being quantified, and they were not from the medical field. Each translator produced a written report of the translation that they completed, after which all the translators met to discuss the translation and came to a consensus of the translated version of the instrument.

### Backward translation {#sec3-2}

Two translators who were totally blind to the original (English) questionnaires were assigned to translate the final Arabic version back into the English language. This is a process of validity check to make sure that the translated version reflects the same item content as the original version. English (the source language) was the mother tongue for these two translators, and they were not aware of the concepts being explored.

### An expert committee {#sec3-3}

It was composed of a methodologist, health professionals, and language professionals. The expert committee\'s role was to consolidate all the versions of the questionnaire and develop the prefinal version of the questionnaire for field-testing. The committee eventually reviewed all the translations and reached consensus on any discrepancy.

Measures {#sec2-2}
--------

### Hospital Anxiety and Depression Scale {#sec3-4}

The HADS includes 14 items assessing anxiety (7-item) and depression (7-item), which are rated on a 4-point Likert-type (from 0 to 3). The scores in each subscale are computed by summing the corresponding items, with maximum scores of 21 for each subscale. A score of 0--7 is considered as normal, 8--10 as a borderline case, and 11--21 as a case (anxiety or depression).\[[@ref3]\]

### Generalized Anxiety Disorder 7-Item Scale {#sec3-5}

The GAD-7 consists of 7-item assessing GAD. Patients report how often they have been bothered by seven problems over the past 2 weeks (0 = not at all, 1 = several days, 2 = more than half the days, 3 = nearly every day). The total GAD-7 score is computed by summing the responses across the seven items.\[[@ref1]\] We used an Arabic translated and validated version by Pfizer Inc.\[[@ref10]\] Cronbach\'s α was 0.91 in the current study.

### Major Depression Inventory {#sec3-6}

The MDI consists of 10-item assessing symptoms associated with major depression. Patients were asked how they have been feeling over the past 2 weeks (0 = at no time, 1 = some of the time, 2 = slightly less than half the time, 3 = slightly more than half the time, 4 = most of the time, 5 = all the time). The total MDI score ranges from 0 to 50, with higher scores reflecting more severe depression.\[[@ref2]\] A total score of 20--24 is considered as mild depression, 25--29 as moderate depression, and 30 or more as severe depression. We used an Arabic translated and validated version by Fawzi *et al*.\[[@ref11]\] Cronbach\'s α was 0.88 in the current study.

Study protocol {#sec2-3}
--------------

An Arabic version of the HADS Questionnaire was administered twice among patients admitted for surgical procedures. This questionnaire was the part of a package that contained other questionnaires (GAD-7 and MDI) as validating questionnaires (all in Arabic). Eligible patients were between 17 and 80-year-old who are admitted for surgical procedure (whether day-care surgery or inpatient admission). Exclusion criteria included psychosis, significant visual impairment, physical disability, or patient\'s refusal to participate in the study. The patients completed the questionnaire for the first time (Time 1) in the hospital, after the researcher explained the purpose of the study, obtained a verbal consent, and answered all queries. The questionnaire was completed the second time (Time 2) by telephone interview after an average of 7 days if the patient was released, or by face-to-face interview if the patient remained hospitalized.

Pilot study {#sec2-4}
-----------

The prefinal version was pilot tested on a group of 35 patients (8 males, 27 females, data not shown). Both interviews (Time 1 and Time 2) were completed in person, after which the participants were asked about their experience and thoughts about the current version. No specific constructive feedback was received. The committee met at this point and approved the prefinal version as final \[the final Arabic version is presented in the [Appendix 1](#App1){ref-type="app"}\]. A scaling mistake was discovered on the fifth question of the anxiety subscale and was fixed at this point.

Assessing face validity {#sec2-5}
-----------------------

After completing the HADS at Time 1, patients responded to five statements regarding the HADS items on a 5-point Likert type scale: 1 = totally disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly agree. The five statements were: (1) questions were clear and easy; (2) questions covered all your problem areas with your hospital anxiety and depression; (3) you would like the use of this questionnaire for future assessments; (4) the questionnaire lacks important questions regarding your hospital anxiety and depression; (5) some of the questions violate your privacy.

Statistical analysis {#sec2-6}
--------------------

All data analyses were performed in R version 3.3.2 (2016-10-31). Descriptive statistics (mean, standard deviation \[SD\], range) for the HADS anxiety and depression scores, as well as the GAD-7 and MDI total scores were presented.

### Reliability {#sec3-7}

The internal consistency of the HADS was examined using Cronbach\'s α. Cronbach\'s αranges from 0 (no internal consistency; none of the items are correlated with each other) to 1 (perfect internal consistency; all of the items are perfectly correlated with each other). αs were computed separately for the anxiety and depression subscales. An instrument with α≥70 is generally considered to have adequate internal consistency.\[[@ref12]\]

### Validity {#sec3-8}

Construct validity of the HADS was examined by investigating the associations between the HADS anxiety and depression subscales with other validated measures of anxiety (GAD-7) and depression (MDI). Pearson\'s correlation coefficient (*r*) was used to evaluate the strength of the associations; *r* \<0.3 was considered to be weak, moderate if 0.3≤*r*\<0.5, and strong if *r* ≥0.5.

### Responsiveness {#sec3-9}

Responsiveness was assessed by a second administration (Time 2) of the HADS, after at least 48 h of the first administration (Time 1). Considering the repeated nature of the multiple assessments, linear mixed effects models (LMMs) were used to take into account the correlated observations within patients. The changes of the individuals' responses were estimated using LMMs, with time of administration (Time 1/Time 2) as fixed effects and patients as the random effect. The estimated fixed effects of time of administration provide information about whether the average HADS anxiety and depression scores increased (positive) or decreased (negative), after controlling for the within-patient correlations.

To further examine the extent to which patients' characteristics (e.g., sex, age, American Society of Anesthesiologists \[ASA\] Physical Status score) and surgical information (e.g., type of surgery, and length of hospital stay) were associated with HADS scores, these variables were included as fixed effects in the subsequent LMMs as well. Results from these LMMs provide information with respect to whether patients' overall HADS anxiety and depression scores (averaged across time) were associated with patients' characteristics and surgical information, after controlling for the within-patient correlations.

Results {#sec1-3}
=======

A total of 110 patients (22 men, 88 women) participated in the validation study of the HADS Questionnaire. The average age was 48 years (SD = 14), with average body mass index of 31 kg/m^2^ (SD = 10). Most patients had university-level education (47%), with fewer proportions having received some high school (23%), less than high school (10%), or no education (20%). The majority of these patients were married (72%), whereas 18% were single, 5% were divorced, and 5% were widowed. 30% were rated as ASA Physical Status 1, 45% scored 2, 19% scored 3, and \< 1% were rated 4. Twenty (18%) patients were from KFSH, and 90 (82%) from KFMC.

Eighty-eight (80%) patients had major surgery, and 22 (20%) had minor surgery \[[Table 1](#T1){ref-type="table"}\]. The average surgical time was 171 min (SD = 84, range = 37--600). Five (5%) of the patients were transferred to Intensive Care Unit. For the remaining 103 (95%) patients, the average postanesthesia care unit stay was 18.5 min (SD = 9.6, range = 1--34). The average duration of hospital stay was 167.4 h (SD = 221, range = 27--1978). Fifty-five (50%) patients were hospitalized for at least 5 days. On average, the patients were contacted for the second interview 7 days after their initial participation. The majority of the patients (96%) completed the second interview within 10 days after the initial interview. [Table 2](#T2){ref-type="table"} summarizes the incidences of anxiety and depression assessed with the HADS, as well as the scores in HADS, GAD-7, and MDI.

###### 

Frequencies of surgery types among patients in the current study
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###### 

Descriptive statistics of patients' Hospital Anxiety and Depression Scale, Generalized Anxiety Disorder 7-Item, and Major Depression Inventory scores at time 1 and time 2
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Reliability {#sec2-7}
-----------

Cronbach\'s αs for the HADS anxiety subscale were 0.83 (95% confidence interval \[CI\]: 0.79--0.88) and 0.87 (95% CI: 0.83--0.91) for Time 1 and Time 2, respectively. Cronbach\'s αs for the HADS depression subscale were 0.77 (95% CI: 0.7--0.83) and 0.8 (95% CI: 0.75--0.86) among patients for Time 1 and Time 2, respectively. Results showed adequate internal consistency for both HADS subscales for both time points among patients.

Validity {#sec2-8}
--------

### Construct validity {#sec3-10}

The construct validity of the HADS was assessed by examining the correlations between patients' anxiety and depression scores on the GAD-7 and MDI, respectively, at each assessment. In [Table 3](#T3){ref-type="table"}, results for Time 1 are presented in the lower diagonal, and results for Time 2 are presented in the upper diagonal. Consistent with expectations, HADS anxiety scores were strongly correlated with GAD-7, and HADS depression scores were strongly associated with MDI.

###### 

Pearson correlation coefficients between the Hospital Anxiety and Depression Scale subscales, Generalized Anxiety Disorder 7-Item and Major Depression Inventory among patients
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### Face validity {#sec3-11}

Patients' responses to the five questions assessing the face validity of the HADS are presented in [Table 4](#T4){ref-type="table"}. The majority of the patients endorsed agree or strongly agree to the first three questions assessing face validity. Results showed that most patients found the HADS questions to be clear and easy to understand, the questionnaire items covered all their problem areas regarding their hospital anxiety and depression, and that most would like to use the HADS for their long-term follow-up assessment. Most patients disagreed that the HADS lacks important questions regarding their hospital anxiety and depression, suggesting that the HADS addressed most, if not all, of the important issues associated with their pain. Finally, most patients felt that the HADS questions did not violate their privacy.

###### 

Descriptive statistics for face validity
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Responsiveness {#sec2-9}
--------------

The extent to which the HADS anxiety and depression subscales are responsive to change across time was examined using LMMs. Time of assessment (Time 1/Time 2) was modeled as the fixed effect, with patients modeled as the random effect. Results are presented in Models 1 of [Table 5](#T5){ref-type="table"}. The HADS anxiety scores showed a statistically significant decrease from the first to the second assessment. There was no statistically significant difference in HADS depression scores between Time 1 and Time 2.

###### 

Fixed effects from linear mixed effects models estimating the change in Hospital Anxiety and Depression Scale anxiety and depression
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In Models 2, patients' gender and age were included into the LMMs to investigate the extent to which the average HADS anxiety and depression subscales vary between different groups of patients. As shown in Models 2 of [Table 5](#T5){ref-type="table"}. Patients' gender and age had no statistically significant effect on patients' overall HADS anxiety and depression scores.

Models 3 further included patients' ASA Physical Status, surgery type (major vs. minor), and whether they were hospitalized for more than 5 days. Results showed that patients' ASA Physical Status, surgery type, and length of hospitalization did not have statistically significant effect on patients' overall HADS anxiety scores \[Models 3 in [Table 5](#T5){ref-type="table"}\]. Patients' ASA Physical Status was positively associated with patients' overall HADS depression scores, suggesting that patients who had higher ASA Physical Status were more likely to report more depression symptoms. Patients who were hospitalized for more than 5 days were statistically more likely to have higher overall HADS depression than those who were hospitalized for 5 days or less, indicating that patients with more depressive symptoms were more likely to have longer stays in the hospital.

Discussion {#sec1-4}
==========

Our results showed adequate internal consistency for both HADS subscales for both time points among patients. The subscales of HADS performed well in both interviews and were strongly correlated with the external validation questionnaires (i.e., GAD-7 and MDI). Our translated version of HADS proved to be valid and reliable for use in hospitalized patients, thereby extending its application to a previously under-investigated area.

The original research that validated the HADS was conducted in general medical outpatient clinics on 100 adults of both sexes who suffered from a wide variety of illnesses. Later studies that investigated the use of HADS to gauge the psychological state of cancer patients\[[@ref13]\] found the measure to be of vital importance in psycho-oncology. An Iranian version of the scale has been validated for such use,\[[@ref14]\] and an Ethiopian version was found to be useful in assessing psychological distress among HIV infected patients.\[[@ref15]\] A systematic review by Bjelland *et al*.\[[@ref16]\] revealed that HADS performed well in assessing anxiety disorder and depression in somatic, psychiatric and primary care patients, as well as in the general population.

The reliability of the current Arabic HADS version is comparable to other existing Arabic HADS versions. For instance, our Cronbach\'s α for the HADS anxiety subscale was 0.83 and for the HADS depression subscale was 0.77. In comparison to Al Aseri *et al*.\[[@ref9]\] version, who reported Cronbach\'s α of 0.73 for anxiety subscale and 0.77 for depression subscale, on patients who were admitted to emergency department for variable reasons.

Three important findings in the responsiveness analyses are worth mentioning. First, about one in five patients reported symptoms indicative of borderline anxiety, and a similar proportion showed more definitive anxiety symptoms. Patients' HADS anxiety scores decreased from the first to the second assessment, indicating that patients reported overall less anxiety the second time than the first time. It is possible that anxiety scores decreased presumably, anxiety decreased because most patients were discharged before the second assessment. Second, patients' HADS depression scores were found to be positively correlated with ASA Physical Status; patients with higher depression scores were also rated higher on the ASA. As higher ratings on the ASA indicate worse physical health, this finding suggests that patients' physical health is correlated with mental health. Compared to healthier patients, those who were less healthy were more likely report more depression symptoms. Third, HADS depression scores were positively associated with prolonged hospitalization. Compared to patients who were discharged within 5 days, patients hospitalized for more than 5 days reported higher HADS depression scores for both time points. In contrast, and surprisingly, surgical severity was not associated with anxiety or depression.

Our patients were mostly female (80%), married (71.8%), and half were university educated. Results may differ in populations with other demographic characteristics. Future studies should examine whether the current Arabic HADS version achieve similar psychometric properties in other patients. The majority of patients found the HADS to impose no threats to their privacy, but a small proportion of the respondents felt otherwise. It is possible that some patients were uncomfortable with the HADS questions that asked about specific symptoms associated with anxiety and depression. Such findings highlight the need for clinicians and researchers to be more cognizant about patients' feelings when administering questionnaires that may include sensitive questions, such as the ones in the HADS. We thus recommend that clinicians and researchers be vigilant about ensuring patients' privacy when inquiring about symptoms that may make patient uncomfortable.

Conclusions {#sec1-5}
===========

We developed a valid and reliable version of HADS in Arabic that can be used to assess mood states in hospitalized patients.
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